disease, associated with a rash, but with no other signs. From the 17th century onwards its character changed: acute toxic pharyngeal symptoms became more important than the actual rash and at the end of the 18th century epidemics with high mortality rates occurred all over Europe. During the past 100 years, the virulence of the A streptococcus has steadily declined, but in many countries scarlet fever is as common as ever it was; the alteration in the disease lies only in its primary mortality. Over the same period, improvements in hygiene, and in social services and community care, to say nothing of the introduction of antibacterial antibiotics, have reduced the mortality from all forms of communicable disease.
The misery of the industrial poor was documented by Engels, who referred to scarlet fever as a disease that wreaked most frightful devastation. Contemporaneous reports of the Factories Inquiry Commission showed that in Manchester not quite 32% of children of all classes died before the fifth year, while in the labouring classes the figure reached 57% (Engels 1845) . Although he did not write of childbed fever, Engels recorded that women worked 12-13 hours daily in a standing position up to the day of delivery, sometimes being delivered on the factory floor. They were back at work, if alive, within three days of confinement. Many a heroine of Victorian fiction died in childbirth, Oliver Twist's mother among them. Death in childbirth and infancy was commonplace in 19th century England. From 1932 -1939 Colebrook and his co-workers studied the aetiology of puerperal sepsis in the Isolation Block, custom built for this purpose by the Medical Research Council, on the present site of Queen Charlotte's Maternity Hospital in Hammersmith. Colebrook's figures (Annual Reports of Queen Charlotte's Hospital) illustrate the dangerous nature of streptococcal puerperal sepsis, and the hopelessness of palliative treatment in the pre-antibiotic era, if the organism invaded the tissues or the bloodstream, as it was very likely to do. Using Lancefield's grouping technique, the Colebrook team showed that contagion was, indeed, carried on the unclean hands, as Holmes and Semmelweis had postulated nearly a century before. In January 1936, Colebrook and Kenny began to use Prontosil, and, later, sulphonamides, in treatment. The mortality fell dramatically (Hurley 1972) .
Effective as the sulphonamides were, they did not completely reduce the mortality of puerperal sepsis, that effect being achieved by the bactericidal drug, penicillin. Fatalities now occurring in obstetric practice are usually associated with clostridial sepsis, or with failure to institute antibacterial therapy sufficiently promptly. About ten deaths a year attributable to puerperal or postabortal sepsis now occur in England and Wales. The last outbreak of streptococcal sepsis at Queen Charlotte's Hospital occurred in 1952 (Gibson & Caiman 1953) . Notification of puerperal pyrexia has long since been abandoned; nothing could testify more eloquently to the conquest of puerperal sepsis.
Valvular disease
Valvular disease of the heart is one of the sequelae of infection with group A streptococci, and is, itself, a primary cause of maternal mortality. In 1933, the maternal mortality from cardiac disease at our hospital was higher than that obtaining in puerperal sepsis; in 1946, half the maternal deaths were associated with rheumatic carditis, and there was a high fetal and perinatal mortality rate. Up to 1951, rheumatic carditis accounted for 19 in 20 cases of valvular heart disease; by 1972, it accounted for 1 in 3. The remainder were associated with congenital heart disease -that, too, ironically often being the sequel of another obstetric infection -intrauterine infection with the virus of rubella. Together with circulatory failure, infective endocarditis is the main complication of valvular heart disease during pregnancy. In 1947, at the Boston Lying-in Hospital, endocarditis caused 20% maternal deaths among cardiac patients. The disease itself was of uniformly fatal outcome, and the fetal mortality was 24% (Hamilton 1947) .
Although all patients with valvular lesions, whether congenital or acquired, are at risk of endocarditis, in practice, those with rheumatic mitral regurgitation, either pure, or associated with mitral stenosis, are the most likely to develop it. The genital tract, in parturient females, is regarded as a common path of entry, together with manipulations on carious teeth in the pregnant. Probably because of the very notoriety of puerperal sepsis, surprisingly few studies have been made on the entry of microbes into the bloodstream at parturition. Again, perhaps surprisingly, in view of the bloodstream infection with coliforms, known so well before the introduction of antibiotics as catheter fever, the causative agents are almost always green streptococci. The calculated frequency of endocarditis in pregnant women is 1 in 10000, and the actual frequency amongst women with cardiac disease in the pre-antibiotic era in our hospital was 1% (Hurley 1977a) . The actual frequency of endocarditis at our hospital in the last seventeen years has coincided with the calculated frequency of 1 in 10000. Str. viridans has been the cause in all cases, and in two, endocarditis has supervened despite apparently adequate prophylaxis. Other than puerperal sepsis, infective endocarditis is now the only other important cause of positive blood cultures during pregnancy and the puerperium -'catheter fever' having long since disappeared.
With the decline of puerperal sepsis, infective endocarditis and serious infection of the urinary tract, the most grave infections now seen in obstetric units occur in the newborn. While much space in print and effort in research has been devoted in the last fifteen years to work on toxoplasmosis, rubella, cytomegalovirus, herpesvirus hominis and other virus diseases (TORCH), less attention has been focused on primary and secondary mortality from bacterial disease. Yet perinatal mortality is high, even in Europe, and serious infection in the newborn seems to be rising, not falling. This is the concomitant of heroic paediatric intervention in babies of very low birthweight. Survival of babies weighing less than 1000 g would have been unthinkable three decades ago, but sophisticated life support systems in neonatal intensive care units now allow survival to some (Table 1) . Wherever rates for neonatal septicaemia or meningitis can be stated with any degree of confidence, there is general agreement that the rate will be five to a hundred times higher for babies weighing less than 2500 g (Remington & Klein 1976) . Neonatal septicaemia is more frequently encountered than meningitis, two forms of the disease -early onset and late onset -being recognized. Early onset disease presents as a fulminant multisystemic illness during the first week of life, the causal bacteria being derived from the birth canal. The mortality varies from 20-50%. Late onset disease may occur as early as the 4th day of life, but usually presents after the first week. There are fewer prejudicial peripartum factors in the clinical history, and infection is acquired from human contacts or contaminated fomites; the mortality rate is lower, at 10-20%. While Escherichia coliand other coliforms still remain the most important pathogens of the newborn, having replaced Staphylococcus aureus, group B streptococci have become increasingly implicated as causes of neonatal meningitis and septicaemia (McSwiggan 1979) , and are associated both with early onset and late onset disease (Parker 1979) . Classically, microbes associated with late onset disease such as Pseudomonas aeruginosa or Staphylococcus aureus reflect, epidemiologically, the distribution of pathogens at large in a particular nursery or intensive care baby unit. Theoretically, therefore, late onset disease is controllable, since prevention should be possible, through careful hygiene and adequate antiseptic and aseptic practices. In practice, and again paradoxically, avoidance and control oflate onset disease is growing more difficult, due to the importation of seriously ill babies, colonized with multiply-resistant bacteria foreign to the host centre, into special care baby units that are already overloaded and overworked with the primary care of low birthweight babies. Overcrowding, undermanning and undercapitalization of these units -relative to the greatly increased demand made upon them by the ever-widening frontier -lowers the general standard of care, and paves the way for the return of that spectre of the 1960s -cross-infection in the neonatal unit.
Over the ten year period 1967-76, at our hospital, very careful studies were made to establish the importance of serious infection as a primary or secondary cause of perinatal death (Pryse-Davies & Hurley 1979) . Microbiological studies were made at necropsy in 835 cases. Infection was considered to be the primary cause of death in 3.8%, and, histologically, in 19.8%. Positive cultures were obtained from cerebrospinal fluid in 14.3%, a very high incidence, although histological evidence of meningitis involved only 1.1 0 0 of necropsies. Meningitis was recognized as the primary cause of death in only 0.5%, and as a secondary cause in the remaining 0.6%. Positive cultures were yielded from heart blood in approximately 20% of cases, and although septicaemia per se was not recorded as a primary cause of death, the same microbe was yielded from all three sites sampled, together with histological features consistent with widespread infection in 4.4%. These figures emphasize the importance of infection as a primary or contributory cause of perinatal mortality. Coxsackie virus infection and listeriosis figured once each amongst the primary causes of death, while group B streptococcal infection figured six times. The principal pathogen was E. coli, disseminated in 3% of the necropsy population. Other than these infections, we have seen gas gangrene, disseminated candidosis, group A septicaemia and disseminated herpesvirus hominis infection as causes of death in the newborn.
Viral infections of fetus and newborn
In the study of necropsies, just described, viral infection was the cause of death in only one instance, although we did encounter death from disseminated herpes after completion of the study and have seen, also, fatal neonatal varicella. Yet, viral diseases -and toxoplasmosis -are serious infections in obstetric practice, collectively described by the unlovely name of TORCH. Although fatal early neonatal disease may be a feature of transplacental infection by these agents, they owe their notoriety chiefly to the anatomical derangements of the fetus that may be associated with primary maternal infection during the period of fetal organogenesis.
The viral infections have been extensively reviewed (Hurley 1977b , Hanshaw & Dudgeon 1978 . Most prominent amongst these agents is the virus of rubella. Infection in early intrauterine life may give rise to widespread congenital defects, principally involving the eye, the ear, or the heart, while infection later on in gestation may still result in damage to the central nervous system, characterized chiefly by defects of hearing, and mental retardation. In the early 1960s a pandemic of rubella in the United States focused the efforts of laboratory research workers and culminated in cultivation of the virus. The resultant availability of viral antigen led to diagnostic serological tests, and, finally, attenuation of the virus resulted in the production of vaccine, licensed for use in the United Kingdom for almost 'a decade. Unhappily, the National Rubella Vaccination Programme has been less effective than one would hope (Broadbent et al. 1980 ) but, at least in theory, eradication of congenital rubella is within our grasp.
Cytomegalovirus infection as betokened by excretion of the virus, is common in the population, and seems to be more frequent during pregnancy. This virus is one of the herpes group, notoriously prone to reactivation; it is excreted by some 2-3% of pregnant women. Primary infection during pregnancy is less common -perhaps 1 in 200 women seroconverting -and symptomatic primary infection rarer still. We have seen but one such case of systemic maternal illness, ascribable to cytomegalovirus. The infan~was spared deleterious consequence. The importance of the virus lies in the belief of many that its transplacental transmission is a major cause of mental retardation -far more frequent a cause than the virus of rubella. Vaccines have not yet reached the market, but are in the research stage (Stern The figures in brackets are expressed per 100000 live births 1979). The virus may disseminate widely in the newborn, but the incidence of severe congenital disseminated cytomegalic inclusion disease must be of the order of about I in 100000 in the United Kingdom. Table 2 shows the reported incidence of infection in the newborn and in young children.
Herpesvirus hominis type 2 is the most frequent cause of genital tract ulceration in this country, yet despite its undoubted prevalence, disseminated neonatal herpes is a rare disease, with an incidence of I in 50000 births. It is of great practical consequence to the obstetrician, for the presence of active lesions in the female genital tract at or about term may give grounds for a decision to deliver the patient by caesarean section, to avoid the hazard of delivery through the infected birth canal.
Toxoplasmosis
Primary infection by the protozoan parasite Toxoplasma gondii during pregnancy is less frequent in the United Kingdom than on the continent of Europe. The sexual cycle is completed in cats, which excrete oocysts. Ingestion of oocysts, via contaminated hands or foods, leads to infection in man. Other animals, including man, are secondary hosts, in whose tissues the parasite encysts. The latter are infective, but are destroyed by thorough heating, and also it seems by freezing and thawing. Man may be infected through consumption of tissue cyst infected meat, especially if the meat has been freshly killed and inadequately cooked. At present, it is generally believed that the predominating mode oftransmission in the UK is via the oocysts associated with cat faeces, or alternatively, through contamination of the hands with tissue cysts during the preparation of raw meat foods for domestic pets. In France, the principal mode of transmission is believed to be the ingestion of infected undercooked or raw meat. The rate of congenitally acquired infection in the United Kingdom is about I in 16000 births, while in France, it is about I in 5000. In some parts of Scotland the incidence may be I in 2000 (H Williams 1980, personal communication), a figure high enough to justify serious consideration of case-finding programmes during pregnancy.
Conclusion
The problems of serious infections in obstetric practice have shifted from the parturient woman to her unborn or infant child. This is not to say that potentially dangerous infections no longer occur during pregnancy and the puerperium, for they do, but mortality and prolonged morbidity can be averted by prompt and appropriate management, and the occasions of serious communicable disease can be avoided by scrupulous attention to hygiene, antisepsis and asepsis. The fetus, and the premature newborn, are physiologically disadvantaged by reason of their immaturity, and are thus prey to endogenous microbes harboured in the birth canal, and to exogenous microbes colonizing their immediate environment after birth. There is no doubt that neonatal sepsis needs as intense and prolonged a study as that which in the 1930s led to the conquest of puerperal sepsis. It is a major problem of our time, and it behoves all of us who are concerned with the pathology of obstetrics to look to it as urgently as we can.
